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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 0011ero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUS
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XxuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENIBHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMHUU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUH K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JI€ATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUsI.

3HaHUE XHMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
posib WrpaioT (GopMUPYEMbIE XHMHEH NPEICTABICHUS O B3aWMMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEUIECTB B MPUPOJE, O MyTAX PEHIeHUs TriI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKAX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SBJISETCS  IeIarorm4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaIbIBAETCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATELHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuomnueckoro 3akona /. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYESCKON IUCCOIMAIMMA BEHIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHMUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYyKaIOMUA MUPH,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KjIaccy.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOJAUT (QopMHpOBaHHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHUH K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJ O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HH.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYeHHE MPUOOPENN TaKUE LI, KaK:

— (GOpMUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecreueHne ycaoBUil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
ONbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAUYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATh SIBICHUSA
OKpPY’KAIOIIeT0 MHpa, WUCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITENBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKM HKOJIOTHYECKU
1eJIecOo00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpPO(MMUIIS M HAIPaBIEHHOCTU AAJIBHEHIIEro
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTogax Mo3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHNUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Du3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3MYeCKuX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0/ICHUE U
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkee3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB pa3esieHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIApUBaHUE, AUCTHILIISALMS, XpoMaTorpadus, NpoBeeHue OUUCTKU MOBApEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHwe kuciopoga B TpUPOAE, (PU3MYECKHEe W XUMUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CrmocoOb!



MOJIY4eHHUST KHUCIopoJa B JjabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(}eKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTr0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHnble 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOPHMMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B mpupojae U B KU3HHU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknatypa oxcuaoB. @Du3ndeckue HU XUMHYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psn axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKoMJiIeHHe ¢ oOpa3llaMu OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcujgoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAsIoOB), HAOIIOAEHHE OOpa3OB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBAE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE OO0pa3l0OB HEOPTraHWYECKWX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOIIOICHNE U3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3aumojencTBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpaJIM3aluH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckont cucrembl xumuueckux aneMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. Du3znyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cuctemnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoaunueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W npaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiy pazioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanuss MeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LMKJIA.

OO61ue ecTecTBEeHHO--HayYHbIe TTOHATHS: HAy4YHBIM (akT, rurmoresa, TEopusl,
3aKOH, aHalW3, CHHTE3, Kilaccuukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, a3, (U3WYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSAIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHUI, TeHETUYECKas CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIMNA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3¢ (deKTy, 1o
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XxuMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoHsITHEe 0 TOMOTEHHBIX U TeTEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOW PpPEaKIMU M TOJO0XKEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YpPaBHEHUU



OKHCJINTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TMapOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOLUMAIMUA KHUCJIOT, WIEJI0Yed H  COJEH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEPHAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHHWS  peakuMid HOHHOTO  OOMeHa
(oOpazoBaHnue ocanaka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (HuU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTalllaMH, MIeno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3nyYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIlel cpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAICHHUS.

OOmmast xapakTepuctuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMudeckue cBoiicTea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
dusznyecKkue U XMMHUYECKHE CBOMCTBA, MOMyyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (00OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTtBa. Ancopbnus. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noisyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX poJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6€30macHOT0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAXKAMOIMKE (PU3NMUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M WX COEIMHEHHH (BO3MOXXHO MCIOJIb30BAHME BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIuBaHUs caxapa IMoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBJIeHHOI CEepHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakuu Ha Cyib(aT-
MOH M HaOJIOJeHWe MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBamMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, mogydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHUsI, B3AMMO/ICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  afCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMmeHToB [J[. H.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUUYECKUU  psif
HaIpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamuioB. [loHsATHE O KOpPpO3UM METauiOoB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTawIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJIEHHUE B Ipupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUs Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHHUI: TI0JI0)KEeHHE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcu b, rTupoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAaHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT1) u xxeneza (I11), meau (I1), HabmroAEeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelume
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsI3ed NpU HM3yYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUH, TaK W TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMM, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAaUN W
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW HHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBapuIlel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBIAIOIINE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO03HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOy4YEeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHKS KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbI 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUIA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsST TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AesATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI OE30MACHOTO MOBEIEHUS TpU paboTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, AJIs ITOBBIIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOO0ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue 1eicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX TMOHSTHI (BBIIENSATh UX XapaKTepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IAeHUsl (MHIYKTUBHbIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECNIU, UCIIOJIb3YEMbIE B XUMHUH,
peoO0pa3oBLIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XUMHUuyeckas ¢GopMmyna M YypaBHEHHUE
XUMHUYECKON peakuu — MNpy PEIIeHUH Y4eOHO-IT03HABATENbHbBIX 3371a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

npUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIBI U 3aIPOCHI NPU TOUCKE M O0TOOpE
uH(OpPMAIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLEH MNpUpOIHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJi¢ nauasora W (WiIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPe3yJabTaThl  IO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHO# pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuii (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOT'O pE3yJibTaTa 3asBICHHON €M, yMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUH 3aIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(uKaius peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUHd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3pdeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOWTab, PaJaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mporeHTHAsE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e WCIOJBH30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTbh TMOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabmuue «llepuoanueckass cucrema XuMmuueckux saementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3allui0, KiIacCU(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3y4Y€HUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHBIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacmo3HaBaHHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MMOMOIIBIO MHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJia, HWOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOP,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT UCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYecKas pemi€Tka, KOppo3us METaJIIOB,
CIJIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIebHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

ONPENEIIATh BAICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJacCcy COEIMHEHHH 1o (opmylaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps/l MOHA M0 XMMHYECKON (QopMmysie, XapakTep cCpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
Tabnuuynyo (opmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas MOArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OoJblIMEe MNEPUOAbl, COOTHOCUTH
0003HaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHUCIO BJICKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOKCTB JJIEMEHTOB U UX COECIMHEHUN B
npeaenax MajblX IEPUOIOB U IJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOIIMX B pPEAKUUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, M0 U3MEHEHHUIO CTENEeHEed OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUs PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHMUSI ~ XHUMHYECKOW  TOCYIOM |
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBWia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYyYEHUIO H COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpalUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KZIACC
KouunyecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB daekTpoHHbIe (UU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bubnuoteka [JOK
’ MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTtBa 1 XuMHU4eCcKue 15 | 0 bub6munoreka LIOK
’ peaxIun https://m.edsoo.ru/7f41837¢
Htoro no paszneny 20
Pa3znen 2. BaxHeiliue nmpeacTaBUTe M HEOPraHMYECKHUX BelleCTB
71 Boznyx. Kucnopon. [lonstue 6 0 1 Bbu6muotexa [JOK
' 00 okcugax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 0 0
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 ) 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHne aToma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bub6munoreka LIOK
Hroro mo pasery 15 https://m.edsofru/7f4l837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znea 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 ) 0 Bubmuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 0 0 bu6nuoreka [IOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLMALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU S
71 OO01mas XxapakTepuUCTHKA XUMUIECKUX 4 0 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as XxapakTepUCTHKA XUMUYECKUX Eub 1OK
noinoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmbI. A3OT, Gochop u nx https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeAMHEHUA

but6mmoreka [IOK
B i 4
3 Obme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MeTaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Pazgen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Htoro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

8 KZIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

IT .

| peaMer Xxumuu. Poias xumun B 1 0 0 05.09.2023 bu6mmoreka [IOK
J)KU3HU yenoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
IT

) OHSTHE O METOJaX ITO3HAHUS B 1 0 0 07.09.2023 Bbu6nuoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

6 n

3 paboThI B 1a00paTOPUU U PUEMBI 1 0 ] 12.09.2023 bubmmoreka [IOK
oOparieHus ¢ 1TabopaTOpPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 Yucrele BelecTBa VH cMecu. CriocoObI 1 0 0 14.09.2023 bubmuorexa [JOK
pas3zeneHus cmeceu https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 Eub 1OK

nonmoTeka

5 Paznenenne cmeceli (Ha epe 1 0 1 19.09.2023
(Fasaccme CM I{(H HpUMED https://m.edsoo.ru/ff0d28c8
OUYUCTKU IIOBAPEHHOU COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 0 0 21.09.2023 bubmorexa LOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 0 0 96.09.2023 Bbu6nmmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubnmuoreka [JOK

8 [IpocTeie u cio € BEIIeCTBA 1 0 0 28.09.2023

POCTBIC 1 CHOHBIC BELIECTB https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK

9 ATOMHO-MOJIE 0€ yYeHHE 1 0 0 03.10.2023

TOMHO-MOJICKYILIPHOE YHCHH https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK
10 Xumuyeckas popmyna. BameHTHOCTh 05.10.2023
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX DJIEMEHTOB

1 OtHocuUTeNbHAs aTOMHAs Macca. 17.10.9023 bubmuorexa [JOK
OTHOCUTENbHAS MOJIEKYIIIPHAs Macca o https://m.edsoo.ru/ff0d323c
MaccoBas 10 €CKOro

12 Bas JI0JI XMMHUYECKOT 19.10.2023 bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
KomnuectBo BemecTBa. Moib.

13 JINYECTBO BEIIECTB JIb 54.10.2023 Bbu6nmuoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
dusnyecknue 1 XUMHYCCKUE SIBICHUS.

14 26102023  brommorexa HOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
[Tpuszna CJ10 OTeKa

15 PHU3HAKHU U yCII BI/I?Iqu TEKaHUS 31.10.2023 bubnnorexka HOK
XAMUYECKHAX PEAKIINN https://m.edsoo.ru/ff0d3al6
3aKOH coXpaHe acchl BEILIECTB.

16 H COXPaHEHUS MacChl BEIIECTB 02.11.2023 bubmmoreka [IOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BrruucieHus: Koau4yecTBa, MacChl BuG 10K

nonmoTeka

17 BEIIIECTBA 10 YPaBHECHUSIM 07.11.2023

= yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHiA
Knaccudukanms xumuaeckux

18 eakluil (CoeqMHEHUs1, PA3I0KEHUS 09.11.2023 bubmorexa LOK
peakh A s ’ o https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIii- Bu6 10K
noNIMoTeKa

19 sHnuKIoneauct. O6o00meHne 1 14.11.2023

H a Hj https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUI
KontponbHas padora Nel o reme

20 HTpPOJIbHAS paboT o TeM 16.11.2023 bubmmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB

21 ayX 28.11.2073 bu6mmoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK
22 Kuciaopoza (peak OKHCIIE 30.11.2023
MCIIOPOAa (peaKILHH OKHCICHU, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTydeHUsT KUCIIOPO/ia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH 05.12.2023 bubmorexa LOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3 ekt xuMudeckoin
ea 0 eo
24 peaKIu, MOHITH 07.12.2023 bu6nmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYECKUX PEAKIIHIX
TomnuBo (HedTh, yroab U METaH).
25 3ar ﬂSHeéHeqlioz yra CITOCOOBI iro 12.12.2023 buGnnorexa LIOK
p Ayxa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas pabora Ne 3 o Teme Bu6 110K
nOIMOTEKA
26 «I[Tonyuenue u coOMpaHue KUCIOPOa, 14.12.2023
e o P pos https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Boaoponx — aneme ocTOe
7 JOPO/T JIEMEHT U TTPOCT 19.12.2023 bu6mmoreka [IOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
duzndeckue €CKHE CBOMCTBA
)3 W3UYECKUE U XUMHUYECKHUE CBOMCTB 1.12.2023 bu6nmuoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnmuoreka [JOK
29 [lonsiTHE O KMCIOTAX U COJIAX 26.12.2023
https://m.edsoo.ru/ff0d50d2
CriocoObI ToTyue 0J10poJia
30 i bl TTOJIY9E€HUS BOAOPO/IA B 58.12.2023 bubmmoreka [IOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme Bu6 LIOK
oTeKa
31 «[Tomyuenne u cobupanue Bo10poJa, 09.01.2024 HOJHOTCK

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4{42




MossipHbIii 005EM Ta30B. 3aKOH

Bbu6nuoreka [JOK

32 11.01.2024
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIHYECTBA Eu6 LIOK

nonMmoTeka

33 BEIIlECTBA raza Mo ero M3BeCTHOM 16.01.2024

. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 10 Eub 10K
nonMmoTeka

34 ABHEHUIO PEAKI[MU Ha OCHOBE 18.01.2024
yp "p I . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
Du3NYECKNe U XMMUYECKUE CBOMCTBA

35 23.01.2024  Dromaorexa HOK
BOJIbBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonstue 00

36 25012024  DrOmaorexa LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.

HacplmenHsie 1 HeHACHITIIEHHBIS

37 il il 30.01.2024 bu6mmoreka [IOK
pactBopbl. MaccoBas 10JIs1 BELIECTBa B https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C

38 PUTOTOBIICHHE PacTBOpOB € 01.02.2024  Promaorexa [OK
OIpEEeIIEHHON MacCOBOM HOJIER https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
Kontponbnas padota No2 o teme

39 p p 06.02.2024 bubmuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcuabl: coCTaB, KIacCU(HUKAIIHS,

40 il ¢ukan 08.01.2024 Bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 13.02.2024 bubmorexa HOK

’ P R https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, 15.02.2024 bu6mmoreka [IOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITomyuenne u XUMHUYECKHE CBOMCTBA
43 FHOHHE 27.02.2024  Promorexa HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kitaccruukamus
44 ’ Purcarns, 29.02.2024  Pomorexa HOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
ITonyyenue u XUMHUYECKUE CBOMCTBA
45 y4 05.03.2024 bu6mmoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnocoérfl) IOJI )GHI/ISI XHMHquKHe 07.03.2024 Brbmotexa [IOK
y JACHITL, o https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
JKCHEPUMEHTAILHBIX 3aa4 10 TEME
47 Y it 12.03.2024 bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITUHCHUMN
I'enernueckast cBA3b MEXIY KIacCaMu
48 YK 14.03.2024 ~ Dubmnorexa LIOK
HEOPTaHWYECKUX COCAUHECHUN https://m.edsoo.ru/00ad9a50
O00011IeHIE U CUCTEMATHU3ALMS
49 Hvl 11 19.03.2024 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme Eub 1OK
nOIMoTEKA
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 21.03.2024
- p https://m.edsoo.ru/00ad9ela
COEINHEHNN
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMHUYECKHX 2JIeMeHTOB. IToHsaTHE O 26.03.2024 Bubmorexa IIOK
’ R https://m.edsoo.ru/00ad9ffa
TPYyIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U BuG OK
HOINOTEKA
52 [Tepuoauueckas cucteMa XUMHYECKHUX 28.03.2024 a
https://m.edsoo.ru/00ada52¢c
anemenToB /1. V1. MenaeneeBa
53 Ilepuozsl, TpymIIbL, MOATPYIIIEI 02.04.2024 bubmmoreka [IOK




https://m.edsoo.ru/00ada52¢

Crpoenue atomoB. COCTaB aTOMHBIX

Bbu6nmuoreka [JOK

54 04.04.2024
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YeK Bt OK
N OoTEKa
55 aTOMOB 2J1eMeHTOB [lepuonnueckon 16.04.2024 nommoreka [
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTeprucTuKa XUMHIECKOTO
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
56 5 18.04.2024 ~ DwOmmorexa [IOK
[Tepuonnueckoit cucreme /l. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa
ISl Pa3BUTHS HAYKU U IPAKTUKHU. [].
57 And p YKH 1 1Ip: il 53040004  DuOmnotexa LIOK
N. MenaeneeB — y4€HbIN, M€1aror 1 https://m.edsoo.ru/00ada96¢
rpaKJaHUuH
ODHEeKTPOOTPHULIATEIBHOCTE aTOMOB
53 pooTpHI] 25 04.2024 Bbu6nmuoreka [JOK
XHMHUYECCKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnmuoreka [JOK
59 HNonnas xumMudeckas CBsI3b 30.04.2023
https://m.edsoo.ru/00adac34
KoBanentnad monspHass XUMHYECKas
60 p 02.05.2024 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
KosBanenTHas Henonsapuas
61 P 07.05.2024  DwOmmorexa LOK
XHUMHUYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CremneHns OKUCIEHUS 14.05.2024
https://m.edsoo.ru/00adae28
OKHCIIUTEHLHO-BOCCTAHOBUTEILHEIE
63 16.305.2024  Prommorera [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoreka [IOK
64 OKUCINTEIN U BOCCTAHOBUTEIN 21.05.2024 nbmaorexa L1

https://m.edsoo.ru/00adb076




KonrtponsHas padora Ne4 o reme

Bbu6nuoreka [JOK
23.05.2024
65 «Ctpoenue aroma. XuMHU4decKas 1 hitps://m.cdsoo.ru/00adb4s6
CBSI3b»
66 PezepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O600611eHIE 1 1 bubanorexka [HOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNe 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bceero u3yyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
[Tepuoauueckuii 3aKoH.
Ilepnomnueckas cucremMa
1 proa 1 0 0 05.09.2023 Pwomorexa LIOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B M3MEHECHUU Eub 10K
nOIMoTEKa
2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 0 0 07.09.2023
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukamnus u1 HoMeHKIaTypa
3 uxary yp 1 0 0 12.09.9023 bubmuorexa [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl XUMHYECKOI CBSA3U U TUIIBI Bbub6anorexa [IOK
4 g N 1 0 0 14.00.2023  Duomorekall
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpEenue u yriyoieHne 3HaHui
5 P yry | | 0 19.09.2023
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
Bxo1HOM KOHTPOJIb
Kimaccudukamust XuMHIecKuX b K
6 Puica 1 0 0 21.0020p3 Pomotexa IO
peaKu Mo pa3InYHbIM IMTPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI BuG 110K
HOINOTEKA
7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 0 0 26.09.2023
peakt https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
IlonsaTHe 0 XUMUYECKOM PABHOBECHUHU. bubnuoreka [IOK
8 P 1 0 0 28.09.2023  Prommorera Il

@aKkTOpBI, BIUAIOIIKXE HA CKOPOCTh

https://m.edsoo.ru/00adc28c




XUMHYSCKOMN PCaKnu U IMOJIOKCHUC
XUMHYECKOTI'O paBHOBECHU A

OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE

bu6mmoreka [IOK

XJiopa

9 03.10.2023
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 3nEKTPOTUTUUECKON BuG 110K
noInoTEKA
10 rnccorranuu. CHIbHBIE U ci1a0ble 05.10.2023
g tan https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
bu6mmoreka [IOK
11 HMonnrle ypaBHEHUS peaKIIni 17.10.2023
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U BuG 10K
nOINOTEKA
12 OCHOBAHUI B CBETE NPEACTABICHUN 19.10.2023
vaL https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAITIHI
XUMHUYECKHE CBOUCTBA COJICH B CBETE Bu6 1IOK
nOINOTEKA
13 IIPENCTABIEHHNA 00 24.10.2023
pell . https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
Bbu6nuoreka [JOK
14 ITousTue o ruapoIn3e cojien 26.10.2023
AP https://m.edsoo.ru/00add9d4
O00011IeHIE U CUCTEMATHU3ALIMS
15 %} 11 31.10.2023 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. Bu6 LIOK
noInoTEKA
16 «Penrenne skcriepuMEHTAILHBIX 02.11.2023
P https://m.edsoo.ru/00addbfa
3ajauy
Kontponbnas padota No2 o teme Eub 1IOK
noInoTeEKa
17 «INEKTPOIUTHYECKAS TUCCOIINAIIHS. 07.11.2023
p g tan https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B pACTBOPaX»
OO6m1ast XapaKTepuCTHKA TajJOTeHOB. Eub 10K
" oTeKa
18 XHWMHYECKHUE CBOICTBA HA IPUMEPE 09.11.2023 HOIMOT

https://m.edsoo.ru/00addfe2




Xnoposogopoa. ConsiHast KUCIIOTa,

Bbu6nuoreka [JOK
19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE 14.10.2023
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme BuG 110K
noIMoTeKa
20 «IlomydeHue COISTHOM KUCIIOTHI, 16.11.2023
e .. . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncienus mo ypaBHEHHUSIM
21 XAMHUYECKUX PEaKIUi, €CJIN OJIVH 13 28.11.2023 bubmmnorexa [IOK
peaxti, s o https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
OO6m1ast XapaKTepuCTHKA JIEMEHTOB

2 J0i p p 30.11.2023 Bbu6nmuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATTOTpONHBIE MOIU(DUKAIINH CEPHI.

Haxoxnenue cepbl 1 €€ coeTMHEHU I

23 it P Ilu 05.12.2023 bubmuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBogopon, CTpOCHHE,

24 poOBOAOPOL, CTP } 07.12.2023 bubmuorexa [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,

25 ¢du3nveckue 1 XUMHYECKUE CBOCTBA 12.12.2023 bubmorexa [TOK

’ o https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IMPOMBIIIJIEHHOTO Crtoco0a
MOJyYEeHUSI CEPHOM KUCIIOTHI.

26 e P 14.12.2023  Promiorexa ITOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpesibl COEAUHEHUSIMU
cepbl
Brruucienne MaccoBoil 1071 BBIXOJa

27 i )it 19.12.2023 bu6mmoreka [IOK

MPOJYKTa peakuuu

https://m.edsoo.ru/00adec8a




OO01mast xapakTeprCTHKA SJIEMEHTOB
VA-rpynmel. A30T, paclipocTpaHEeHHE

Bbu6nuoreka [JOK

28 21.12.2023
B npupojie, GU3nIecKue u https://m.edsoo.ru/00adeeab
XHMHYECKHE CBOMCTBA
AMMHaK, ero Gu3nvYecKue u Eub 10K

n0IMOoTEKA

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUYCHUE U 26.12.2023

v https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «IlonmydyeHne aMmMuaka, M3y4eHHE €ro 28.12.2023 bubmmnorexa [IOK
. . > 1Y o https://m.edsoo.ru/00adf180
CBOWCTB»
A30THas KUCJIOTa, €€ (H3HYECKUE U

31 1, ¢ 09.01.2024  Pwommorexa LIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MHUHEPATbHBIX Eub 10K

n0IMOTEKA

32 o0peHHi. XMMHUYECKOE 11.01.2024
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEIMHEHUSIMH a30Ta
dDocdhop. Oxcnun dochopa (V) u

33 Q)ocgo pHaﬂ KI/ICJ'I((l))Ta (1)(1)1/11)31/1(%2:1@16 " 16.01.2024 bubmorexa [IOK

P . R https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE
Hcnonb3oBanue GochaToB B
Ka4eCTBE MUHEPAIbHBIX YIOOPCHUH.

34 p UYIl p 18.01.2024 bubnmuoreka [JOK
3arpsi3HEHUE MPUPOIHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacipocTpaHEHUE B

35 pu I());[e g)mnljiecxie 1 XUMHUYECKHUE 23.01.2024 Bubmioreka LIOK

P P ’ R https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubanoreka [JOK
36 Oxcupl yraepoaa, ux Gpusnueckue u 25.01.2024 1

https://m.edsoo.ru/00adfebe




XMMHYECKHUE CBOMCTBA.
DKOJIOTHYECKUE TTPOOITIEMBI,
CBsI3aHHBIC ¢ OKcHioM yrieponaa (IV)

Bbu6nmuoreka [JOK
37 VroapHas KUCIIOTa U €€ COJIu 30.01.2024
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
"[TonyueHue yriIeKuCIOro rasa.

18 ya yr. 01.02.2024 bubmmoreka [IOK
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHS 00 Eub 10K
nOINOTEKA

39 OpraHMYeCKUX BEIECTBAaX KaK O 06.02.2024

p = https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepoia
Bbu6nmuoreka [JOK
40 Kpemunii u ero coequHeHNs 08.02.2024
p A https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME

41 Y ! it 13.02.2024 bubmuorexa [JOK
«BaxgelIme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COEINHEHUS
KonrtponbHast padbota Ne3 o reme Bu6 LIOK

noInoTEKA

42 «Bakueinme HeMeTaJLIbI U UX 15.02.2024

https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1ast XapaKTepruCTUKa XUMHYECKUX
3JIEMEHTOB — METAJLIOB.
Metannuueckas CBI3b U

43 27.02.2024  PHOmoTeKa [OK
METaJINYECKasl KpUCTaIInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBa
METAJIJIOB
XUMHYecKre CBOMCTBA METAJIOB.

44 29.02.2024  Pwommorera [IOK

DNEKTPOXUMHYECKUN Psift

https://m.edsoo.ru/00ael 156




HaIpsHKEHUN METaJUIOB

OO6mwme crmocoOb! MOTyYeHUS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJIGHI/ISI 110

bu6mmoreka [IOK
45 aBHEHMSIM XHMUYECKUX PEaKIIHii, 05.03.2024
M peakil https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
npuMecu
bu6mmoreka [IOK
46 ITonsaTue o KOpPO3UU METATIIOB 07.03.2024
pp https://m.edsoo.ru/00ael1278
bu6nmuoreka [JOK
47 €JIOYHBIE METAJLIIbI 12.03.2024
1 https://m.edsoo.ru/00ae14b2
Oxc OKC a
43 Wbl U TUJPOKCUIBI HATPUS U 14.03.2024 bubmmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
eJIOUHO3EME € METaJIbI —
49 en ‘Hj M JILHVLI METaJIIbI 19.03.2024 bubmuorexa [JOK
KaJIbIIMU U MarHui https://m.edsoo.ru/00ael5e8
bu6mmoreka [IOK
50 Baxneimue coenmHeHNs KaJbIIUI 21.03.2024
& H https://m.edsoo.ru/00ael5e8
O00011IeH1E U CUCTEMATH3a
51 Hul HHC H CHCTEMATH3aMI 26.03.2024
3HAaHUH
JKécTkocTh BO CIIOCOOBI €€
5 TKOCTb BOJIBI U CII Bl 58.03.2024 bu6nmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme Bu6 10K
nOInOTEKA
53 "XécTtkoc o eToIbI €€ 02.04.2024
T TB"B ABT L METOABT https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 AnroMuHuR 04.04.2024
https://m.edsoo.ru/00aelc64
AmMdoTte € CBOICTBA OKCHJIa
55 MdoTepHBIE CBOWCTBA OKCHAA U 16.04.2024 bubanorexa HOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo 18.04.2024  bubnuoteka [JOK




https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THUAPOKCUABI U COJIM KCIIC3a

Bbu6nmuoreka [JOK

57 23.04.2024
(IT) u »xene3a (III) https://m.edsoo.ru/00ae35¢6
O06001IeHre U CUCTEMAaTU3AIHS

58 Hj " 25.04.2024
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME

59 p » i 30.04.2024 bu6mmoreka [IOK
«BaxkHeme MeTajabl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITH OJIUH U3

€areHTOB JIaH B U30BITKE WIIH

60 p hit 02.05.2024 bu6mmoreka [IOK
COJIEPKUT IpUMeCH. Brruncinenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJa IIPOLYKTa
peakuuu
O06001IeHNe U CUCTEMATU3AIIHS

61 " B 07.05.2024
3HAHUI
KontponsHas padora Ne4 o reme

62 «BaxxkHeume MeTajabl U UX 14.05.2024
COCIUHCHHU S
BemecTBa 1 Mmarepuaisl B

63 i 8 P 16.05.2024 bu6mmoreka [IOK
MOBCEIHEBHOM KU3HM YEIIOBEKA https://m.edsoo.ru/00ae3£50
XHUMUYECKOE 3arpsi3HEHUE

64 3arp 21.05.2024 Dwommorera [IOK
OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/00ae4270
Ponp xumun B permeHun

65 p 93.05.2024 bubmuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O0o011IeHnE 1 bubnuoreka [IOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00ae0d0a




67 PezepBHblit ypok. O6o011eHNE U | bubmmoreka [IOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01IeHNE U | bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.T'., Cnagkor C.A.,
AxrmmmonepHoe o6miecTBo «M3marenbetBo «lIpocBemenue»
* Xumus, 8 kinacc/ Pymzuruc I'.E., ®enpaman @.I°., AkimonepHoe 001IeCTBO

«3marensctBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA
1. 'a6bpuensu O. C., Bockob6oitnukosa H. I1., SurykoBa A. B. HactonbHast kHura
yaurtens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpaap A 1a00paTOpHBIX OMBITOB U
npakTruueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Meroauueckoe nmocodue k yueonuky O. C. ['abpuensna
«Xumusi». 8 xkiace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe mocodue k yueOuunky O. C. ['abpuensna
«Xumusy. 9 xkmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020
6. Xumus : TexHojgornueckue kapTol K yueOHuky O. C. N'abpuensHa «Xumus. 9

KJ1ace» : MeToauueckoe nocodue / JI. 1. Acanoa. — M. : Jlpoda, 2018



7. Xumust. 8 xi1.: KonTposasHble U mpoBepouHbie padoThl kK yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u

ap. - M.: Ipoda, 2022. nanHbie

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru I"'azeta «Xumus» u cait 111 yautens «5 uay Ha ypok
XUMHM

http://him.1september.ru Enunas xomnekuus L{OP: [IpeameTHast KOmUIeKIus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HAyUHbBIE
sKcriepuMeHThl: xumusi. Kommnekiust Poccuiickoro o01eo0pa3zoBaTenbsHOTO
nopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas oauMuana mKkoJIbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuyeckasi XuMus: 3J€KTPOHHBIA yUeOHUK A5
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOIEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAs OJIUMIIHUA/A TIO XUMUHU:

TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHBIN MPOEKT
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